
AN IDG COMMUNICATIONS 

PUBLICATION 

January 1991 



spa 



LightningScan 
vs. Quickie 

PLUS: C 
5 Mac 
Scanners * 
Compared 

How to Buy 
A Hard Drive 




Smart Works: 

The Ultimate 

In Mac Software? 

■ ■■ ■ ar ■ u w W W « W WW U I 



01 



USA S3.9S 
Canada S4.50 



A 




OPPI 

FOR A SYSTEM 






A hard-disk drive is probably 
the biggest investment you'll 
make in your computer system. 
In this first installment in a 
six-part series, we look at 
same key questions to ask 
before you buy. 



By Gary R. Morrison 
and Walker Archer 




hat makes the 
personal corn- 
put t*t truly 
"personal" is 
its ability to 
store data for 
future use. In early personal computers, every 
line of every program and every bit of data ttad 
ti i be typed in each time you used the machine. 

Then c ame the cassette recorder, which lei you 
save or record programs and data on magnetic 
tape. Finally, the floppy-disk drive appeared. 
Once you could save your spreadsheet daia or 
word-processor files to disk, the computer 
became a more useful tool. 

Since then, Apple computers have improved 
dramalii alb hi [he amount and types ol data 
storage available: from the 143K Disk II in the 
early 1980s, to 800K 3.5-inch disks, to hard-disk 
drives that hold more than 100 megabytes 
(M) of data. 

ITyou use your Apple II regularly, you might 
want to consider adding a hard drive to your 
system. A hard drive is an expensive purchase, 



however, and there are several questions you 
should ask before you band over your money. 

WHY DO I NEED ONE? 

The two major advantages of a hard-disk drive 
are speed and convenience. 

No doubt about it — hard drives are fast. A 
bard disk rotates faster than a floppy disk and 
the data residing on it is packed more densely. 
As a result, hard disks generally operate five to 
ten times faster than floppy disks. For example, 
on an Apple Ugs with a TransWarp card, an 85 K 
word-processor file that takes 47 seconds to load 
from a 5.25-inch floppy disk and 38 seconds to 
load from a 3. 5-inch disk takes only five seconds 
to load from a hard-disk system with the Apple 
II High Speed SCSI Card. 

Because you can store fx:>th programs and data 
on a hard disk, these same speed increases are 
evident when you load applications such as 
AppleWorks, The Print Shop, Merlin, or ORCA 
into your computer's memory. For example, on 
a GS with a TransWarp card, it takes less than 
eight seconds for AppleWorks to boot up and O 
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load onto a 1 M memory card from a 
hard disk; ii takes 27 seconds to accom- 
plish the same start-up process from a 
3.5-inch disk, and 35 seconds plus one 
disk swap to boot AppleWorks from a 
5.25-inch floppy disk. You'll also see 
improvements when you run disk-inten- 
sive programs such as Managing Your 
Money, because you won't have to wait as 
long for data and programs to load. 

As for convenience, a single hard disk 
can store an entire collection of floppies. 
For example, a 20M drive stores the 
equivalent of 144 5. 25-inch floppies or 
25 3.5-inch disks. You can copy your pro- 
grams and data from your floppies to the 
hard disk, and you won't have to trade 
floppy disks when you work. In addition, 
you no longer need to segment large files 
on different floppy disks; hard drives 
have the capacity to store dozens of large 
AppleWorks data files. 

WHAT IS A 

HARD-DRIVE SYSTEM? 

A hard-disk-drive system has two 
major components — the hard drive it- 
self and ilu- unttmller rind — plus a cable 
to conned them. The hard drive consists 
of one or mor e aluminum disks enclosed 
in a special airtight container that pre- 
vents contamination from dust, humidity, 
smoke, and various other environmental 
hazards. Each platter is coated with an 
oxide material, similar to a floppy disk's, 
thai records magnetic pulses. The plat- 
ters rotate at liigli speed within the con- 
tainer. Riding on a cushion of air gener- 
ated by the rapid spinning of the 
platters, a read/write head floats just 
above their surface. 

The bard-drive controller card serves 
as an interface between an Apple He or 
GS compute]' and the hard drive. Most 
often the controller card should be 
installed in slot 7 in the computer. Be- 
cause the Apple Tic has no slot to accom- 
modate a controller card, the few hard 
drives available lor that machine put i In- 
board in the same case that houses the 
drive unit and then use signals from the 
Smartport to control the drive. Most 
Macintosh computers have a built-in 
interface for hard-disk drives. 




"The two major 

advantages 
are speed and 
convenience." 



When you purchase a hard drive, be 
sure to check the cable that connects the 
drive to the interf ace. Some drives use a 
50-pin connector, while others have a 25- 
pin type. Check to see that die other end 
of the cable matches the connector on 
(be controller card, too. 

Another factor to consider is where the 
drive will sit in ii-laiion to your computer. 
Some drives are shipped with a short 
cable (18 inches). If you need a longer 
one, see your dealer to determine the 
maximum length (usually 6 feet). 

Most hard-drive systems for Apple II 
computers ate "external" drives designed 
to be freestanding units that sit on the 
desk next to the computer. Applied 
Engineering manufactures an "internal" 
drive called the Vulcan, which mounts 
inside the Apple II case and replaces the 
power supply. All current Macintosh 
computers are designed to accept an 
internal hard drive, but they also have a 
connector for adding another external 
type. Although the physical size of hard 
drives varies, many modern external 
models ate about the size of Apple's orig- 
inal 5.25-inch floppy-disk drive. 

HOW MUCH STUFF 
CAN I STORE? 

With the wide variety of drives on the 
market, selecting one has become as 
difficult as buying a car. .Jusl a few years 
ago, the most popular size for Apple II 
hard drives was 20M. Today, you have 
the option of purchasing a drive with 
1 00M or more. Prices range from about 
$500 for a 20M hard drive to $1000 or 
more for a 100M drive. Although such 
prices may appear high, the cost per 
megabyte changes drastically with the 
size of the drive. For example, 1 mega- 



byte on a 20M drive costs about $25, 
while I megabyte on a 100M drive costs 
around $10. 

Before you rush out and buy a 1 00M 
drive, re member that the ProDOS oper- 
ating system can access tip to only 32M 
on one volume or drive. That doesn't 
mean that you're limited to 32M drives. 
You can "partition" your hard drive by 
changing the jumpers on the controller 
card (as with CMS' models) or via soft- 
ware (such as Apple's or Chinook's SCSI 
Utilities). Partitioning tricks ProDOS into 
thinking you have more than one drive 
in the slot, each of which can have a 
capacity of 32M. 

ProDOS restricts the number of 
volumes you can manage, but those 
limits are liberal. On all Apple II com- 
puters you can have two devices (or 
drives) in each slot. This feature lets you 
have two 32M partitions while using only 
one slot and interface card. If you have a 
(iS and use ProDOS you can trick the 
computer into allowing up to four parti- 
tions on one drive (128 megabytes) by 
placing the card in slot 5. When you use 
four partitions, the GS firmware will 
automatically make it look as if any par- 
titions over the two-partition limit are 
mapped to slot 2. 

Although this method works for some 
people, there are some serious draw- 
backs. First, if you use a RAM disk, you'll 
be able to see only three of the partitions 
on the hard disk. Second, you must give 
up die 3 .5- inch disk whiie using the hard 
drive, because they both map to slot 5. 

GS/OS for the Apple litis is even more 
flexible than ProDOS, If you use an 
Apple-SCSI-compatible haul drive (more 
on SCSI protocol below) and install an 
.Apple SCSI can! in the GS, you can have 
up to seven hard drives or other SCSI 
devices connected to (hat card. There's a 
catch: When you switch to a ProDOS pro- 
gram, such as AppleWorks, you'll fie able 
In access only the lirsl two partitions, or 
[lie first four if the card is in slot 5. 

HOW MUCH STORAGE 
SHOULD I BUY? 

The size of the hard drive you buy 
should depend on how much money you 
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have available and how much you use 
your computer. Your personality makes a 
difference, too. Are you reckless and fast, 
or careful and slow? Some daring indi- 
viduals store all their programs and data 
on their hard drives and essentially stop 
using (loppy disks. More-conservative 
users prefer to keep their data stored on 
floppy disks, trading the convenience 
and speed of the hard drive for the rel- 
ative safely of a floppy disk. Of course, a 
(loppy disk could fail, but chances are 
you'd lose only a few files. Some users 
perler to have have two hard drives and 
copy their work from one to the other as 
a daily backup. 

If you decide to store both programs 
and data on your hard drive, you'll need 
more storage capacity than if you stored 
only programs. In either case, you can 
estimate your current needs by adding 
up the size of all the program and data 
files you want to store on the hard-drive 
system. A good guideline is 144 5.25- 
inch floppy disks or 25 3.5-inch disks per 
20 megabytes. 

Determining your future needs is more 
difficult. Remember, you can't expand a 
hard drive: if vou run oul of space, you'll 
have to add a drive to your system. Also, 
you'll probably need more disk space 
than you anticipate. For example, the 
AppleWorks GS program alone requires 
approximately 1.5M. To allow room to 
move, a rule of thumb is to add 25 to 50 
percent to your estimate. For example, if 
you have 100 floppies you want to copy 
to your hard drive, consider a size larger 
than 20M. If you have an Apple He you'll 
probably want at least a 20M drive, while 
a GS owner will probably want at least a 
40M drive, because both GS programs 
and data files tend to be larger. 

WHAT KIND OF 
INTERFACE DO I NEED? 

A few years ago, the major hardware 
manufacturers agreed on a standard way 
to connect computers with storage 
devices such as hard drives. This pro- 
tocol, called the smalt-computer-systems 
interface (SCSI, pronounced "scuzzy"), 
specifies how a computer and its periph- 
erals should communicate. All popular 
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"A single hard 
disk stores the 
contents of an 
entire collection 
of floppies." 

hard-drive systems for the Apple If and 
the Macintosh claim to adhere to the 
SCSI standard. 

In theory, any drive from any company 
that follows the SCSI standard should be 
able to work on any Apple II equipped 
with a SCSI card and on a Macintosh 
with its built-in SCSI port. Unfortunately, 
different manufacturers implement the 
SCSI interface in various ways, resulting 
in drives that aren't Apple-SCSI compat- 
ible. If you plan to add a second hard 
drive or a CD-ROM drive to your system, 
you'll probably want to select products 
that are Apple-SCSI compatible; you'll 
need onh one interlace card. Also, if you 
want the option of moving your hard 
drive between your Apple 11 and a Mac- 
intosh, you'll need an Apple-SCSI com- 
patible drive. 

HOW FAST SHOULD 
MY HARD DRIVE BE? 

Different hard-drive systems store and 
retrieve data at different rates. One 
measure of t fiat speed is the average seek 
time, the time it takes the drive's read/ 
write heads to move to the location on 
disk where the data is stored. It happens 
so quickly that it's always expressed in 
thousandths of a second, or milliseconds. 
It's expressed as an average because the 
read/write heads may not always have to 
go from one end of the platter to the 
other. As you'd expect, hard drives with 
low average seek times are faster than 
drives with higher average seek times. 
For example, a hard drive with an aver- 
age seek time of 25 milliseconds will find 
data and programs on the drive about 
twice as fast as a hard drive with an aver- 
age seek time of 65 milliseconds. In gen- 
eral, the larger and mote expensive the 



hard drive, the faster the access speed. 

The access lime oflhe drive, however, 
is only one measure of drive speed. Of 
more concern is how fast the data is 
transferred from the drive to your com- 
puter's memory, or vice versa, t his 
throughput \pecd is more a function of the 
Computer, operating system, interface 
card, and cables. You can spend money 
pun basing a "faster" drive that in reality 
will work no faster than a "slower" drive 
owing to the limitations imposed by the 
system. Remember — even the slowest 
hard drive is many times faster than a 
floppy-disk system. 

WHAT'S INSIDE 

A HARD-DISK DRIVE? 

.Another factor to consider is die drive 
mechanism. Many hard-drive manufac- 
turers purchase the actual mechanism 
from another manufacturer and then 
add the power supply, fan, and cables. 
The two most common types ol mecha- 
nisms on the Apple market are manufac- 
tured by Seagate and Connor. If you 
prefer a particular drive mechanism, you 
may want to ask your dealer or manufac- 
turer what type of mechanism is used. 
Some mechanisms are simply better than 
others in both speed and reliability. 

Mechanisms are built differently and 
can van widely in durability. Manufac- 
turers calculate the mean time hejore jadioe, 
or MTBF, for eacli drive mechanism. 
This rating is an estimate of how many 
hours of use the drive will survive, based 
on lab tests. While MTBF ratings can be 
useful in rating a drive's life expectancy. 
the\ aren't a good indication of how well 
a drive will stand up to abusive situations, 
such as dropping. 

Important factors in drive reliability 
and speed are the types of components 
used internally in the mechanism. Many 
hard-drive mechanisms now use plated 
media (a hard coating over the magnetic 
medium to keep read/write heads from 
scratching it when the drive is bumped) 
and voice coil actuators. An actuator is the 
device that moves the read/write head 
back and forth across the platters to 
access files. The most common type of 
actuator to dale has been the stepper 
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motor. A newer mechanism, the voice 
coil actuator, is faster and more accurate. 

A second aspect to be aware of is the 
air flow through the housing. How coolly 
does the drive operate? While the great- 
est threat to a drive is a sudden sharp 
movement such as dropping or hump- 
ing, another problem is heat. As with all 
electronic devices, heat can shorten the 
life of your hard drive, and in this case 
lead to loss of data. 

ANYTHING ELSE? 

When all else is equal, there are other 
factors to consider when you purchase a 
hard drive. If you have limited desk 
space, you should consider the physical 
size of the hard drive. For example, a 
Chinook 100M drive uses less than one- 
third of the desk space that a 46M Relax 
drive requires. The Relax model, how- 
ever, is only one-third the height of the 
Chinook. 

Some hard drive/controller card com- 
binations require von to power up ihe 
hard drive and allow the drive to reach 
speed before turning on your computer. 
Other systems let yon turn on both the 
computer and the hard drive at the same 
time. This feature is more convenient if 
you like to use the on/off switch on a 
power strip to control your computers. 
Drives connected to the Apple SCSI card 
must be powered up before you turn on 
the computer. If you're considering an 
AppIe-SCSI-compatible system, you'll 
need a separate power switch for your 
hard drive. You may want to consider 
Applied Engineering's Conserver or 
Kensington's System Saver GS. 

While you're looking at hard drives, 
you might want to listen to the drive and 
determine how much noise it makes. 
Hard drives run continuously and the 
hum of the drive is annoying to some 
people. Noise can come from the inter- 
nal motor thai runs continuously or 
during disk access when you load or 
save a file. 

PARKING PROBLEMS 

Another consideration is how you 
"park" the heads of the drive. When you 
turn off the power on a hard drive and 



"The larger and 
more expensive 

the drive, the 
faster the 

access speed." 

the platters stop spinning, the drive 
read/write heads no longer have a cush- 
ion of air on which to float, so they settle 
into physical contact with the platters. 
"Parking" the drive heads means moving 
them to an area that doesn't contain 
data. If the drive is bumped in the 
parked position, the heads won't be able 
to scratch the platter in an area that con- 
tains data. You should always park the 
heads before moving your hard drive. 
Some systems park the heads automati- 
cally after a period of inactivity; others 
force you to park the heads manually by 
running a utility program, which may or 
may not come with the hard drive. 

If you need to transport your drive, 
you might want to consider a hard-drive 
system with removable media. These 
drives store data on a cartridge that 
typically holds 45M of data. You can 
remove the cartridges for safe trans- 
portation. Von can also buy additional 
cartridges lo use loi backup 01 as extra 
storage. 

MATCHING HARDWARE 
AND SOFTWARE 

Manufacturers of Apple II and Mac- 
intosh drives try to make it easy to install 
their systems and use l heir products. 
Many drives come formatted from the 
vendor, and most also come ready to 
boot. You can install the interface card in 
the appropriate slot and boot vour 
system from the new hard drive. 

If the drive isn't formatted or if it's 
formatted for another system, find out 
what utilities are shipped with the drive. 
Some manufacturers provide the neces- 
sary utilities to format and partition 
the drive. 

If you purchase a SCSI drive for your 



Apple II, it might arrive with Mac soft- 
ware. In this case, you need to use a SCSI 
utility such as Chinook's SCSI Utilities, 
the GS' System Software, or software 
supplied with your interface card to 
format and partition your drive. 

CARE AND FEEDING 

Finally, you'll want to consider the 
disk-management software that comes 
with the drive. Because your programs 
will now be on the bard drive, you'll no 
longer need to change disks and reboot 
the computer. But how do you select the 
different programs? 

If you have an Apple IIc;s or a Mac- 
intosh, you'll have access to the Fmder, 
which lets you launch programs, delete 
files, and create new folders. A number 
of program selectors and utilities are also 
available for the Apple II. The more 
common ones are Quality Computers' 
EasyDrive, Glen Bredon's ProSel, and 
Vitesse's Wings. Each of these applica- 
tions lets you build a menu of the pro- 
grams on your hard drive. All you need 
to do is highlight the program's name to 
run it. When you're finished with one 
application, you're returned to the pro- 
gram selector so that you can choose 
your next application. 

Next month, we'll look at the interface 
issue in more detail. How important is it 
that you buy a hard-disk drive that 
adheres lo the SCSI standard? And if you 
don't go with SCSI, what other choices 
do you have? □ 
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SIDE OF LIFE 




Are you tired of doing 
the floppy-disk shuffle? 
With a SCSI card 
and a hard drive 
you can "cache" in 
on speed and storage. 




s any good advertiser 
knows, consumers will 
buy any product marketed 
to save time. But while 
most of you wouldn't 
dream of cooking in a 
conventional oven or brewing your morning 
coffee in a percolator, some of you still stare blankly 
at the monitor as you swap floppy disks and wait 
for your compute] - to load your programs, Widi a 
hard-disk drive, however, you won't need to suffer 
any longer. Because buying a hard drive can be as 
big a decision as it is an investment, dlis six-part 
series takes a look at some questions to ask before 
you pull out your VISA card. This month we focus 
on several SCSI interface cards (pronounced 
"scuzzy," smaU-com/mter-syslems interface) that work 
widi a host of SCSI hard drives. Read on and see 
how die Apple High-Speed SCSI, the RamFast 
SCSI, and the CMS SCSI cards stack up. 

A STANDARD TO FOLLOW 

The Apple High-Speed SCSI card is the 
worthy successor to die original Apple SCSI card. 



By Gary R. Morrison 
and Walker Archer 



Its most notable new feature is its capability to do 
DMA (direct memory access) transfers. DMA lets the 
interface card put data directly into memory, 
without using the computer's microprocessor. 
(See Figure 1.) Information is transferred faster 
and more efficiently because it travels a shorter 
path to the Final memory location. 

Depending on the configuration of your 
computer, however, you may not be able to use 
this feature. Make sure you have no other cards 
in your computer that also utilize their own 
DMA, for example. If you have an Apple Has 
with a memory card, make sure that the card can 
handle DMA transfers. If you can't use this DMA 
transfer capability, disable it by setting a switch 
on the card during installation. 

A well-illustrated installation and owner's 
guide is included with die Apple II High-Speed 
SCSI card, as well as all the hardware you need 
to install the card and mount the connector to 
the back of your computer. You'll also find soft- 
ware for formatting and partitioning a new hard 
drive, as well as drivers and installation scripts 
for use with GS/OS on the Apple IIos. (More on O 
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card installation and configuration 
below.) In addition, you'll find a copy of 
Backup U software for safeguarding the 
data on your hard drive. This updated 
version the program includes support for 
GS/OS forked files, and uses the full 80- 
column screen. 



Information 
moves faster — it 
travels a shorter 
path to RAM." 



A SPEEDY ALTERNATIVE 

The RaniFast SCSI card also uses DMA 
to achiev e quick data transfer. It keeps up 
to 2'i6K of the disk data you use most of- 
ten in a bit of RAM called a cache, a 
scheme perfected by Ohio Kache Sys- 
tems. The cache (or look-ahead memory) 
temporarily remembers inlormation that 
has been transferred to or from the hard 



disk. (The access speed of cache memory 
is similar to that of a RAM disk.) By 
thinking ahead, the RamFasi card is 
capahlc of taking advantage of each spin 
of the drive. 

The Ram Fast SCSI card comes with an 
installation and owners guide and is 
illustrated only with several screen 
dumps. This card doesn't include any 



drive, both machines will see the drive 
exactly the same way, because partition- 
ing information is in a table on the drive. 
The CMS partitioning information, 
however, is on the SCSI card, so each 
machine will see the drive differently. In 
other words, you can configure the cards 
so that one computer owns one partition 
and the other owns the second partition. 

The CMS SCSI card comes with an 
installation guide that details many of 
the most common jumper configura- 
tions. Ill addition, CMS provides config- 
uration software that will report the 
card's jumper settings. The latest CMS 
SCSI-card ROMs also supply an initial 
boot screen so that you can change the 
priority of the partitions and boot from 
the second partition. With this setup you 
can easily install GS/OS on one partition 
and ProDOS 8 or GEOS on another. By 
using tilt' lnili.il hoot screen von can hoot 
quickly into either operating system. 

CARD INSTALLATION 

Actually seating one of the SCSI cards 
is no more difficult than installing any 
other card in an Apple computer. Simply 
insert it into the slot and run the cable to 
the back of the computer. On the back 
plate, you can remove one of the plugs 
and use the hex nuts attached to the 
cable connector to boll it in place. This 
procedure is common to all three cards. 
Most of the time you'll want to place the 
interface card in slot 7, because it's the 
first slot in which your Apple He searches 
for a bootable disk device, and it's the 
only slot that doesn't have an alternative 
function on the Apple IlGS. 

Configuring the card is another matter 
entirely. The configuration steps van' 
widely for each card. The following is a 
description of the steps and considera- 
tions for configuring each card. 

HIGH-SPEED ID 

The Apple High-Speed SCSI card has 
a set of four DIP switches located toward 
the front of the card. Switch I controls 
whether the card will use DMA; the other 
three switches select the SCSI ID number 
for the computer. Every device on the 
SCSI chain must have a different 11) 
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Figure 1. Data flows from a 
a hard disk with 

drive. If the RamFast card receives 
another request for the same data, it will 
take it from cache memory instead of 
accessing the hard drive. In other words, 
when you request a block of data, the 
Ram Fast card actually reads that block 
and a number of other consecutive 
blocks into look-ahead memory. (See 
Figure 2.) 

Because GS/OS or ProDOS attempts to 
store most programs and data consecu- 
tively on a hard drive, the result is faster 
,u ( ess f 1 1 mi i he Ram Fast internal 
memory and fewer reads from the hard 
drive. Reading data from look-ahead 
memory is like reading data from a RAM 



floppy disk, a hard disk, and 
DMA capability. 

software on disk; everything you'll need 
to use is included in a clever ROM-disk 
scheme built into the card. 

AN UNDERCOVER OPTION 

The CMS SCSI card is usually bundled 
with CMS hard drives, bill vou can use it 
with just about any SCSI-compatible 
hard drive. With it yon can partition a 
hard drive using the card's jumper pins 
instead of its software. As a result, you'll 
have an easier time setting up the CMS 
SCSI card to share one hard drive 
between two computers. 

Although the Apple High-Speed SCSI 
card lets two computers share a hard 
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□umber. The computer's SCSI ID is 
usiialjy 7. On an Apple II. the Jiarci drive 

can have any SCSI ID between and 6. 
Apple has attempted to set a convention 
by assigning a to the Macintosh's inter- 
nal hard drive and a 3 to the CD-ROM 
drive. Scanners and the LaserWriter list 
will also have SCSI IDs; therefore, you 
may want to assign an ID of 1, 2, 4, 5, or 
6 tt> your external hard drive for future 
compatibility and expansion. Once 
you've assigned the proper ID to the 
card, you're brushed configuring your 
Apple SCSI card. You have few decisions 
to make, so installation is simple. 

It's also important to note that the 
Apple High-Speed SCSI card treats 
terminator power differently from the 
older Apple SCSI card. If you have the 
older card and want to upgrade to the 
High-Speed SCSI card, you mav need to 
use a different number of terminators. 
Also, we've found that some Mac bard 
drives won't work correctly with the 
Apple High-Speed SCSI card — some 
manufacturers have cut one or more of 
the lines inside the drive unit that the 
Mac SCSI interface normally doesn't 
need. You can correct this problem by 
replacing the internal cable with one that 
has all the lines intact, but getting the 
vendor's assurance that the drive works 
with your SCSI card before you buy 
would be easier. 

FROM RAM TO ROM 

The RamFast SCSI card has a set of 
eight DIP switches on board. Similarly to 
the Apple High-Speed SCSI card's switch 
1 , this card's switch 4 controls whether the 
card will use DMA transfers. Switch 1 on 
the RamFast SCSI card lets you choose 
whether the RamFast will supply the 
terminator power that allows the card to 
work easily with a wider variety of bard 
drives than does the Apple card. Other 
DIP switches specify what kind of machine 
you're tunning, the amount of time to 
search for a drive on power-up, and 
whether the ROM disk should be disabled. 

Alter installing the RamFast card, boot 
up I be accompanying software and you'll 
see the configuration screen. (You don't 
need any additional software to set up a 



Hani-Disk Drii 



"By thinking ahead, 

— — » 

RamFast takes 
advantage of each 
spin of the drive." 



new hard drive.) This screen will let von 
override many of the DIP-switch settings 
that you set up initially, do a low-level 
formal (including setting the interleave), 
and partition your hard <hi\e. (Set- t Ik- 
sidebar in "A Hard Drive Is Good to 
Find. " July 1990, p. 45, for more infor- 
mation on low-level formatting and 
setting interleaves.) You can also set the 



Also, with the RamFast card you can set 
up slut-allocation priorities lor partitions 

beyond the first two allowed under 
ProIK )S iS. When you buv a hard drive for 
use under ProDOS 8 you can normally 
use only (>4 megabytes of storage, because 
ProDOS S allows only two dev ices ]jer slot, 
with a maximum of 32 megabytes per 
device. The RamFast lets you use a drive 
larger than (>1 megabytes. The card maps 
the partitions it can't access to other slots, 
such as the He slots it doesn't use and 
the IIus internal [ Him it cloesii.se (a printer 
or a modem port, for example). Another 
feature is its ability to lock orwritc-protect 
any partition via the configuration 
software. 





block 
requested by 
program 



remaining blocks in file 
are read into look-ahead 
memory when requested 
block is read 



Figure 2. RamFast cache - look-ahead memory. 



si/e of the look-ahead buffer. Experiment 
with this value freely, but we've found that 
I2K produces the best general results, es- 
pecially when booting GS/OS. 

After you finish configuring the drive 
and booting the operating system, a 
special ROM disk is available that contains 
configuration software and drivers for 
GS/OS. This software is actually contained 
in the ROM chips of the RamFast card, 
but you can copv them to your hard drive 
as though you were copying the files from 
a floppy disk. Don't wony: You can't lose 
the software that comes with the RamFast 
card. After copying the software, you can 
then disable the ROM disk so that it 
doesn't take up a slot/drive allocation or 
clutter your IlGS desktop. 



One of RamFast's weaknesses of the is 
its lack of support for removable-media 
drives such as removable bard drives 
and SCSI tape drives. Support for these 
devices, however, has been promised in 
the near future and should come in the 
form of a simple ROM upgrade. 

The RamFast card does currently 
support a number of SASI standard 
drives (Shugart Associates Standard 
Interface), however, such as First Class 
Peripherals' Sider models. 

COMPLICATED CMS 

Initial configuration for the CMS SCSI 
card is considerably more difficult. In 
most cases the card comes configured 
from the factory exactly the way you'll O 
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want to use it. If you want to change any 
of the factory settings (size of partitions, 
or SCSI IDs) there's quite a bit to learn. 
With the card's accompanying software, 
you must set SCSI IDs for both the card 
and the hard drive. 

In addition, you'll need to understand 
the concepts of partition size and posi- 
tion to physically set the jumper-pin 
settings Bar both partitions. There arc no 
configuration options for DMA because 
the CMS SCSI card doesn't support 
DMA transfers. Also, no native drivers 
are available lor the CMS SCSI card for 
use under CS/OS despite persistent 
rumors that CMS has been working 
on them. 

Although the initial setup may seem 
complicated, the up side is that it's 



'The optimum card 
will make your 
work time more 
productive." 



on most drives with DMA equipped 
cards. The CMS card, however, will prol> 
ably require a different interleave for 
mechanisms that don't have a track- 
cache feature. We performed all tests on 
a ROM I Apple IIl;s computer with 
3 megabytes of memory with an 
Applied Engineering GS RAM+ extended- 
memory card. 

These tests arc in no way a compre- 
hensive evaluation of the performance of 



Table. Putting SCSI interface cards to the test. 




Apple 


RamFast 


CMS 


Soot to GS/OS Finder 


00;43 


00:18 


00 


33 


Boot to ProDOS 8 (BASIC. SYSTEM) 


00:07 


00:04 


00 


□4 


Verify 32 meg partition (Finder) 


0S:EB 


01:19 


19 


31 


Verify 3S meg partition (Copy II Plus) 


19:04 


□3:55 


19 


05 


Copy 1 meg file (Finder) 


00:15 


□0:13 


01 


20 


Copy 1 meg file (Copy II Pius) 


02:04 


□0:30 


01 


58 



possible to configure the system so that 
two Apple II computers can share one 
hard drive. It's even possible to share a 
hard drive between a Macintosh and an 
Apple II. 

THE RE5ULTS ARE IN 

We performed all our tests by 
connecting the same hard drive to each 
of the SCSI cards. The test unit was a 40- 
megabyte Conner hard drive with an 
average seek time of 25 milliseconds. 
This drive mechanism also had a built-in 
8K track-cache buffer, so we expected to 
see more comparable timings between 
the RamFast and Apple SCSI cards. As 
you'll see, the results were surprising. 

We implemented three different "real- 
world" tests under both ProDOS 8 and 
GS/OS version 5.02. (See the accompany- 
ing Table.) All results are shown at a 1:1 
interleave that turned out to be the best 
interleave for all cards tested. You'll prob- 
ably find a 1 : 1 interleave to be optimum 



these cards, but they should help indicate 
what you can expect if you install one of 
the cards in your computer. 

Some of the results were surprising. 
You'd expect the Apple card to outper- 
form the CMS card during a boot of 
GS/OS, but it didn't — possibly because 
the Apple c ard pauses when booted and 
loads a driver. 

You'd expect the comparably slow 
performance of the CMS card under 
GS/OS, because no loaded driver device 
is available; GS/OS must create a driver 
internally that simply transfers program 
control to the ROM code on the card 
every time it requests disk I/O. When it 
transfers control, the GS must slow clown 
to 1 megahertz and shift to 6502 emula- 
tion mode. The CMS card, however, per- 
formed quite comparably to the Apple 
card under ProDOS 8, even though it 
doesn't support DMA transfers. 

The difference in speed between the 
RamFast and the Apple cards was partic- 



ularly noticeable under ProDOS 8. The 
Apple High-Speed SCSI card performs 
most admirably under GS/OS where it 
has access to special operating system 
features, such as multiblock reads and 
caching. Under ProDOS 8 where these 
features aren't available, the Apple card's 
only advantage is DMA transfers. 
Because the RamFast cache is buill into 
the card, it performs well under both 
GS/OS and IYoDOS 8. 

Each of these SCSI cards has its 
strengths and weaknesses, so base your 
decision to buy one on your needs and 
your system's requirements. The manu- 
facturer of each of these cards has taken 
the extra effort to provide detailed 
instructions for installing and configur- 
ing it. Selecting the optimum card for 
your system will make your work time 
more produc tive. After all, isn't that what 
using a computer is all about? □ 
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Product Information 

Apple II High-Speed SCSI Card 

Apple Computer 
20525 Maria™ Avenue 
Cupertino, CA 95041 
MOB) 996-1010 
$129 

RamFast SCSI Card 

CV Technologies 

9431 Saddlebrook Lane 

Suite #2C 

Miamisburg. OH 45342 
1513) 453-5743 
S2B9 

CMS SCSI Card 

CMS Enhancements 
2722 Michelson Drive 
Irvine. CA 92715 
(714) 222-6000 
$129 



50 ■ inCider • February 1991 



Hard-Disk Drives Made Easy: Part 3 



Off the Beaten 

TRACK 




Knowing the ins and 
outs of formatting 
and partitioning can 
help you preserve 
your tlata and 
manage your system 
more efficiently. 



By Gary R. Morrison 
and Walker Archer 




o yon bit the bullet and 
bought a hard disk. You 
shopped, compared, and 
found the best model at 
the best price. The Mac- 
intosh drive was a bar- 
gain, so you settled on 
that one. Sure, you have an Apple IlGS, but 
you've been reading in(:ider/A + and know that's 
no problem. But when you opened the lw>x. took 
out the drive, and attached it to your Apple High 
Speed SCSI card, nothing happened. What now? 

You're the proud owner of a brand-new, low 
cost, high-powered hard-disk drive that's not 
packaged especially lor the Apple II. Ii comes 
with configuration software for the Macintosh, 
but not for die Apple II. In fact, many Macintosh 
hard-drive manufacturers are unaware that their 
products might sell in the Apple II marketplace. 

Fortunately, however, several options are avail- 
able for lie and GS owners who wain to use a 
generic SCSI hard drive with their computers. 
Weil look ai a number of software packages you 
can use with various hard drives, but first let's 



drop some jargon guaranteed to amaze and 
confuse your friends — - and bring any party to a 
crashing halt. 

HIGH ROAD, LOW ROAD 

Any disk you use with your Apple II or 
Macintosh computer must be formatted before 
you can use it for storing data. That's true for 
5.25- and 3.5-inch floppy disks, and it's true for 
hard drives, too. 

When you format a (loppy on your Apple II, 
your computer actually does two things. First, the 
formatting software creates concentric tracks and 
wedge-shaped sectors (see the accompanying 
Figure) that divide the disk into areas called 
blocks. Track and sector markings serve as roads 
the operating system follows to find the blocks to 
store your files. Then once the disk is sectioned 
into blocks, it's ready to receive data. The 
formatting software writes an empty volume 
director) to the disk so that Pro DOS can keep 
track of the data you store. The volume now has 
a name you've designated, such as /Data. Dish. 

Formatting a hard drive is similar, but two O 
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Memory Expansion 
Applied Engineering 

.Yew.' GS-Ram II 1 Meg (GS) $13] 

Newf GS-Jtom II 2-4 Meg (GS) $Cali 

GS-Ram Plus or Ultra 1 Meg (GS) $189 

GS-Ram Plus or Ultra 2 Meg (GS) $263 

RamWorks III 1 Meg (He) $199 

RamFactor 1 Meg (GS, lie. 11+) $233 

Ram Express II (He, Hc+> %CaU 

Z-Ram Ultra Series (He) %Call 

Accelerators/Co-Processo rs 

Special/ TransWarp GS $259 

TransWarp (Ik: 11+) $99 

FastMath (GS. Be, n+i $131 

V'< < «tl! PC Traasponer 768k (GS. lie) .$2^) 

IICS Installation kit $36 

Ile/Il+ Installation kit $29 

MS-DOS v4.01 (5.25") $85 

IBM Keylioard w/cable (PCT) $101 

Combo TransDrive (5.25"& 3.5") $279 

Single 5.25" or 3.5" TransDrive $189 

3.5" - 720k Add-on drive (PCT) $95 



Why buy from us? 

15 day money back guarantee on all 
bardwaiv. If the hardware doesn 't 
meet your needs, we'll refund the 
I mrc base price. Mo hassles. 

We handle only the industry's best 
hardware and software. 

w All memory cards come with factor)' 
installed and tested RAM chips. 

m We 're nice guys that want to help. We 
want our business to grow Iwcaitse of 
repeat customers f- word of month. 

eSr UPS and Federal lixpivss Next day 
service available. 



rIPPLKD £NGIN£€iiiNG 

Authorised Delia 
Storage Devices 
Applied Engineering 

Vulcan Hard Drives tome formatted & 
include controller card (specify machine). 

special' Vulcan 20 Meg $499 

Special' Vulcan 40 Meg $639 

New/ 3-5" 1.6 Meg drive (GS) $248 

3.5" 800k drive (GS, lie. IIc+) $189 

3.5" Controller Card (He, 11+) $59 

5.25" Disk Drive (all Apple lis) $119 

5.25" Controller Card (lie, 11+) $50 

AMR A5.D 5.25" drive (GS, Uc He) $139 

Apple High Speed SCSI (GS. He) .. $109 

Accessories 
Applied Engineering 

Time-Master H.O. (GS. lie. 11+) $79 

Serial Pro (GS, He. 11+) $98 

Parallel Pro (GS, lie. 11+) $69 

Sftec kill Phasor (GS. He. 11+) $89 

Sonic Blaster (GS) $91 

Audio Animator (GS) $175 

ViewMaster 80 ui+) $124 

Conserver (GS) $69 

Heavy Duty Power Supply (He. 11+) $69 

HGS Power Supply. (GS) $79 

CH Products 

MACH III joystick (specify machine) $39 

MACII IV Plus (s/xrijy machine) $69 

Digital Vision 

Computer Eyes GS (color) $199 

Computer Eyes (B&W) $108 

Kensington 

System Saver (He) $69 

Seiko 

Closeoutl DataGraph 2001 Watch with 
ProDOS clock. Originally sold for $189! 
(Specijy 11+ . He or lie only) $39 



Street Electronics 

Special/ Echo lie $99 

ThunderWare 

Vf/r'ThunderScan (GS, lie) $139 

Vitesse 

Quickie Scanner (GS. He) $199 



Communications 
Applied Engineering 

Special/ DI. 1200 and ReadyLink $95 

DataLink 2400 bps (int.) $175 

Datatink 2400 w/SendFAX! $Calt 

DL/ Express 2400 (external) $175 

DL/Express 2400 w/MNP-5 $209 

Dl. Express 2400 w/MNP-5 & SendFAX 

(Specify machine for FAX option) $248 

MNP-5 option (for DL/Exf>ress) $65 

ReadyLink Communications $65 

Morgan Davis Group 

Modem Works < BBS construction kit) $49 

Proline BBS (Best Apple n BBS) $175 

Apple n Software 
Broderbund 

Print Shop (64k) $35 

Print Shop GS (768k) $45 

Carmen Sandiego Series $Call 

Central Point Software 

Copy 11+ (128k) $29 

Claris 

AppleWorks v3.0 (128k) $199 

AppleWorks GS (GS) $219 

Roger Wagner 

HyperStudio (GS) $89 

StoneEdge 

DB Master Professional (128k) $192 

Time Works 

Graph It! (128k) $53 

Publish It! 3 (128k) $77 

WestCode Software 

New/ InWords (1 28k) %Catt 



Questions and Customer Service Call 214-484-5464 

VISA, MasterCard & COD orders accepted. Order by phone or mail. School & Government 
P.O.'s welcome. Special <X Sale items are limited quantities. Prices & Specifications subject to 
change w/o notice. Please verify product compatibility. Texas residents add 7.25% tax. 



800-327-7234 

Orders Only, Call Toll-Free 




P.O. Box 815828 Dallas, Tx 75381 
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different pieces of software normally 
perform the two tasks of "drawing lines" 
on the disk, also called low-level 
formatting, and "naming" it, known as 
high-level formatting. In addition, a third 
step — partitioning — fits in between low- 
and high-level formatting. Low-level 
formatting includes marking tracks and 
sectors, just as with a floppy disk, and the 
process destroys any data already present 
on the disk. Partitioning involves divid- 
ing a disk that's larger than 32 
megabytes into separate smaller volumes 
ProDOS can recognize, (If your drive is 
32 megabytes or smaller you may not 
need to partition it.) A high-level or 
system format uses the tracks and sectors 
already on the disk; it doesn't destroy any 
data, but merely creates an empty 
volume directoiv and renames the disk, 
making it difficult, but not impossible, to 
use the old data. Let's look at this process 
in more detail. 

A low-level format creates a number of 
tracks, which are divided into sectors. 
The information in these sectors is in 
blocks of 512 bytes each. You might 
think that the sectors would be spaced on 
the disk contiguously — in numerical 
order as sectors 1, 2, 3, 4, 5, and so on up 
to 16. Contiguous numerical order is 
called ai:l interleave. 

This arrangement isn't very efficient, 
however. As the computer reads data 
from the disk, it must also figure out 
where to place that information in 
memory. If it has to read data from sector 
1 first and then sector 2, it doesn't have 
enough time to process the first block of 
data before reading the second; it won't 
read data from sector 2 until the second 
revolution, about one 500th of a second 
later. Failing to read a block is called 
"blowing a rev" (revolution), because it 
takes extra time for that sector to spin 
around again to the drive heads. 

To speed up reading and writing, drive 
formats are designed with staggered 
sectors, such as 1, x, x, 2, x, x, 3, and so 
on — a 3:1 interleave. (See the accompa- 
nying Figure.) With this layout, the com- 
puter can read data from the first sector 
and process it while the next two sectors 
pass by. When it's ready to read the next 



"Track and sector 
markings are 
the roads the 
operating system 
follows to find the 
blocks to store 
your files." 



block of data, the second sector will be 
positioned beneath the drive's read 
head. Interleaving the disk's sectors 
improves the drive's efficiency. 

The optimum interleave can enhance 
your drive's performance — but finding 
the optimum interleave for your drive is 



is a lengthy process and deletes all data, 
trying every different interleave combi- 
nation to see which is most efficient is 
inconvenient at best. Chinook's auto- 
matic selection feature comes in very 
handy here. 

Because a hard drive has many more 
tracks and sectors than a floppy, low-level 
formatting is a lengthy process and 
requires special software. You may never 
need to perform a low-level formal, 
however, and certainly not on a new hard 
disk, as most hard drives come delivered 
with a low-level format. 

There may be times, however, when a 
low-level format is called for even if your 
hard drive has been installed correctly, ir 
a compute]' virus infects your hard drive, 
for instance, you may decide to start all 
over from scratch rather than try to 




Figure. 3:1 interleave, showing tracks and sectors. 



the tricky part. As one option, the 
formatting software in Chinook's SCSI 
Utilities selects the optimum interleave 
for you automatically, or you can run an 
interleave test to determine that and 
then select manually, (You'd have to put 
some data on your hard drive, set an 
interleave, time your data retrieval, try 
another interleave, compare times, and 
so on.) Once you've set an interleave, you 
can change it only by doing a low-level 
format, and that destroys all liles stored 
on the drive. Because a low-level format 



repair it. Get a second opinion from a 
reputable expert first — make sure it's 
indeed a virus on your drive before you 
"cure" it with a low-level format. A low- 
level format is as much a cure for a virus 
as cutting off your nose is a cure for 
the sniffles. 

Or you may have to rejuvenate some of 
that low-level data you hardly ever use — 
precisely because you seldom need it. 
That seems ironic, but it makes sense 
when you consider that the data stored 
on your drive is after all only a series of 
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fragile magnetic pulses. TheyVe at full 
strength when you write them originally 
to the hard-disk platter, but over a long 
period of time they grow weaker and 
weaker until they're no longer readable. 
When pieces of information on a hard 
disk decay ibis way. they're called orphan 
bits — data the drive can no longer read. 

Because some pieces of data, such as 
your AppleWorks files or Tetris high 
scores, are written frequently to the 
blocks of the hard drive, chances are 
small that these bits will become 
orphans. A low-level format, however, 
writes only track and sec tor information, 
which is never written again unless you 
do another low-level format. If this infor- 
mation grows weak, you may lose all 
information contained in that block. 

Although it can take several years for 
orphan bits to appear on a hard drive, 
simply doing another low-level format 
can fix it in a few minutes. (But remem- 
ber to back up all your data first.) 

Formatting a hard drive at the low 
level with Apple's Advanced Disk Utility 
(part of the GS/OS operating-system soft- 
ware that comes with your computer) is 
simple — you just select the drive and 
enter a volume name. Chinook's SCSI 
Utilities are also easy to use, and offer 
some additional features as well: a series 
of tests to determine the interleave (as 
noted above), times to read and write 
data, and a test for bad blocks. CV 'tech- 
nologies' Ram Fast SCSI Card can also 
do a low-level format of a hard drive. 
(See part 2 of this series, "The SCSI Side 
of Life," February 1991, p. 47, and 
Kditors' Choice, November 1990, p. 96, 
for more on RamFast.) In addition, a 
number of shareware programs do low- 
level formatting on SCSI hard drives. 
(Check your favorite on-line sei-vice and 
your local user group for information.) 

If you've been forced to reformat your 
disk at the low level and are now ready to 
rename it, keep in mind that ProDOS 
won't allow a high-level format on a 
volume larger than 32 megabytes; ifyou 
need to partition your disk, you must do 
so after a low-level and before a high- 
level format. On an Apple Has, you can 
use Apple's Advanced Disk Utility to 



"You may have to 
rejuvenate some of 
that low-level data 
you hardly ever 
use — precisely 

because you 
seldom need it." 



partition your hard drive (and do a low- 
level format). Ifyou have an Apple 
Revision C or High-Speed SCSI Card 
(see "The SCSI Side of Life," February 
1991, p. 47. and "New SCSI Card," 
What's New, June 1990, p. 14, for 
details), Chinook's SCSI Utilities as well 
as the utilities that come with these cards 
can partition your hard disk (and do a 
low-level format, as noted above). 

More commonly, all you'll have to 
worry about after installing your hard 
drive is naming it. There's just one glitch, 
though: Some hard disks come directly 
from the manufacturer already prefor- 
matted at the high level for a Macintosh 

— in HFS {hierarchical file slntclure, the 
Mac directory structure) instead of in 
ProDOS. A simple hitrh-level formal 
under ProDOS may be all you need to do 
to make the disk readable on your Apple 
II — you shouldn't need to do a low-level 
format. 

Simply "renaming" the disk, however 

— doing a high-level format — doesn't 
always work, because HFS allows parti- 
tions larger than the 32-megabyte 
ProDOS limit. If one of the partitions on 
the hard disk is larger than 32 
megabytes, you'll also have to repartition. 

A number of popular utility packages 
on the market — EasyDrive, ProSel, 
Copy II Plus, and the Finder among 
them — include modules for partition- 
ing a hard drive, and most also perform 
the high-level format for each partition 
automatically. (Apple' Advanced Disk 
Utility as well as the Chinook and Ram- 
Fast SCSI utilities also offer high- 
level formatting. Only if neither renam- 
ing nor partitioning works should you 



attempt a low-level format, though.) Let's 
examine this critical step in more detail. 

DIVVY IT UP 

Partitioning on an Apple II is necessary 
only when your drive is larger than 32 
megabytes, but it can be helpful no 
matter what size drive you have. You may 
want to store your applications on one 
partition and data on a second, for 
instance, with maybe a diird partition for 
GS/OS files only; with this arrangement, 
you need to back up only the partitions 
containing data. (Don't back up your 
data on another partition of the same 
disk, though.) 

Selecting partition sizes is a matter of 
personal preference, although you may 
want to make the partition holding your 
applications larger than die others. Once 
you've formatted and partitioned your 
disk, you can install your system software 
and copy your applications and data files 
to the appropriate partition. 

Apple's Advanced Disk Utility makes 
partitioning particularly easy. Selecting 
the drive brings up a screen listing exist- 
ing partitions by name, along with a 
chart showing their size, and buttons to 
delete, add, change, or partition the disk. 
Highlight one of the partitions and move 
a slider in adjust its size When you've 
added all the partitions you'll need and 
selected appropriate sizes, click on the 
Ihriilimi button to cany it out and format 
the drive (high level). 

Chinook's SCSI software asks you the 
number of partitions you want and 
creates that number, all of equal size, 
automatically. You can then select each 
one to change the default name of the 
partition and adjust its size. On the lie, 
you use the open-apple/up-arrow key 
combination lor 1 -megabyte increments, 
the up arrow for 128K chunks, and the 
spacebar for 1 K increments. On the GS, 
the utility provides a slider for size deter- 
mination, as well as bullous for adding, 
deleting, or selecting partitions. When 
you've decided on volume names and 
partition sizes, select No Further Revisions 
or the Ptirtiiion button and the software 
writes the partition map to disk. 

CV's RamFast SCSI software, built into ^ 
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the read-only memory (ROM) of the 
Ramrast card, is more convenient to use, 
bin also a bit confusing. Unlike other 
SCSI cards, Ram Fast uses two data tables 
on the hard drive: the SCSI partition 
table, plus its own configuration table, 
containing information about the way 
the card partitions its on-board random- 
access niemoiy. It's important lo remem- 
ber the difference between the two: 
Hitting Open apple-S saves the Ram Fast 
table to the hard disk (harmless), bui 
Open apple-I* saves the SCSI partition 
(able (potentially disastrous, as it wipes 
out your programs and data). Fortun- 
ately, the RamF'ast software includes 
safety prompts to let you back up if you 
hit the incorrect sequence accidentally. 

To change partitions with the Ram Fast 
card, use the arrow keys to highlight the 
partition and select the volume name 
and size. You can change the incl ement 
of the partition by 1, 100, or 1000 bytes 
by pressing the open-apple key in com- 
bination with tin- left or riglii arrow. The 
up- and down-arrow keys change the 
partition size. Pressing OA-P writes the 
partition table to disk. Remember, 
partitioning a hard disk erases all your 
programs and data. 

If you already have data on your hard 
disk you may be wondering how to 
tvion- \oin files ti m partition ol ,i dillei - 
ent size if you used an image-backup 
program — one that takes an exact 
"snapshot" of your data, fragmentation 
and all — such as those intituled with 
HroSel or Easy Drive. 



"A simple high- 
level format under 
ProDOS may be all 
you need to do to 
make a Mac disk 
readable on your 
Apple II." 

Let's say you have a 46-megabyte hard 
disk with two partitions of equal size — 
20 megabytes, for instance. What if you 
wanted to take advantage of the lull 
drive by creating one 2fi- and one 20- 
niegabyie partition? 

You'd restore the first volume's 20- 
megabyte backup to the 20-megabyte 
second partition and duplicate it with a 
file-copy program to the new 26- 
megabyte partition, then restore the 
second volume to the second 20- 
megabyte partition. If you want to 
change partition sizes bin must restore 
data to a partition of the same size, keep 
at least one partition the same size as 
your original volume, 

A WORD TO THE WISE 

Remember: You can put any SCSI 
hard drive to work as an Apple II bard 
drive — but you may need to perforin 
two difli'ivm i\p<"- of lorinaiiing. plus 
some partitioning, lo recap, it I'roDOS 
won't recognize your SCSI hard drive 



after installation, check the following 
points carefully: 

1. Examine the cable connections first. 
Make sure cables are plugged in lightly 
and the power is on. Read the drive's 
documentation to find out whether von 
need a terminator. (Because von can chain 
SCSI devices, each one has to have an 
"in" and an "out" port. A SCSI termin- 
ator goes into the "out" port of the 
last device. ) 

2. If your bard drive is smaller than 32 
megabytes, boot your system from a 
floppy disk and try to do a high-level 
format, 

3. If your drive is larger than 32 
megabytes, partition the drive. Because 
most partitioning software also performs 
a high-level formal, nothing else should 

be necessary except to install the operat- 
ing system. 

Like building a driveway to your home 
through the woods, a low-level format 
writes tracks and sectors on your disk. A 
high-level format — more like a sign that 
identifies your house, which you can 
change in a moment — is something you 
can do with any Apple utility software: It 
simply writes a blank volume directory 
on the drive. You may never need to bull- 
tlo/e that new driveway, but if vour disk 
is badly infected with a virus or overrun 
with orphan bits, it's good to know the 
resources are out there to help you 
manage your system and meet your 
da la- storage needs. □ 



6am r. Morrison is an associate professor 
in the Department of Curriculum and 
Instruction at Memphis State University, 
where he teaches courses in ins i rt c i lonai. 

DESK.N AND I ECI INOLtXiY. Ill's 1 1 II At IHOK OF 
THE PROGRAM RfI'AIhWorks, PUBLISHED BY 
QuAt.rtT Computers, as well as TheAphb II 
Hard-Disk I'niMHt. ri m ism n by NAl ( .. mi 
Nair >xal Appi.eW< >rks Users ( .ri hip. Walker 

Ar< ;i tt.R IS MANAGER OF SOFTWARE DEVELOPMENT 

at Quality Computers, and has been work- 
ing with Apples since 1980. He's the DEVEL- 
OPER OF THE PRtX'.RAMS HxsyDiuvf and RamVp. 
Gary Morrison and Walker Ar< her are ALSO 

THE AUTHORS OF AN ON-LINE COURSE IN C 
PROORAMMINO FOR THE OS. WRITE TO THEM 

c/o iNCit)f.n/A + . 80 Elm Street, Peter- 
borough, nh 03458. Enclose an sask n 

YOU'l) I.IKE A PERSON M REPLY. 



PRODUCT 
INFORMATION 

Apple II High-Speed 
SCSI Card 

Apple Computer 
20525 Mariani Ave. 
Cupertino. CA 95041 
(408) 996-1010 
$129 

CMS SCSI Card 

CMS Enhancements 
2722 Michelson Drive 
Irvine, CA 92715 
(714) 222-6000 
$129 



Copy II Plus 

Central Point Software 
15220 NW Greenbriar 
Parkway #200 
Beaverton, OR 97006 
(503) 690-8090 
$39.95 

EasyDrive 

Quality Computers 
202E2 E. Nine Mile Road 
8ok 666 

St. Clair Shores. Ml 48080 
(313) 774-7200 
$39.95 

ProSel 

Charlie's Apple Seeds 
San Diego, CA 
(6191 566-03B7 
$40 (3), $60 (16) 



Ram Fast SCSI Card 

CV Technologies 

9431 Saddlebrook Lane 

Suite #2C 

Miamisburg, OH 45342 
[513] 453-5743 
$289 



SCSI Utilities 

Chinook Technologies 
615 Main St, #635 
Longmont, CD 80501 
(303) 678-5544 
$29 95 Welc, $34.95 GS 
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WIZARD 

OF OS 




A little operational 
sleight of hand lets 
you install your 
system software and 
device drivers with a 
minimum of fuss. 




ver wonder how your 
compute] - "knows" which 
peripheral to talk to — 
without getting its wires 
crossed? Simply put, the 
mastermind of this opera- 
tion is a program or group of related modules 
collectively called system software. Every Apple II 
and Macintosh computer requires system soft- 
ware to save your data to disk or load a program. 

Back in the days when floppies were the only 
storage media, the formal name for this type 
of software was "disk operating system." Now 
that there are so many alternative devices for 
data storage, though, it's known as "system soft- 
ware." Basically, it manages your computer's 
input from and output to whatever peripherals 
you've attached. 

As a separate disk that comes with your 
machine or as part of an application package, 
system software is also the program that lets you 
turn on your computer and hoot into a Finder- 
type screen, a main menu, or some other "user 
friendly*' environment, depending on which 



By Gary R. Morrison 
and Walker Archer 



computer model you're using. In relation to the 
topic of this series, it tells your hard drive Stow to 
retrieve and save your liles. In addition, placing 
("installing") the operating system on your haixi 
drive will let you boot your computer fast without 
inserting any disks. 

Which operating system should you install? 
Over the past several years, there have been 
many different versions of system software for 
the Apple II line. In the early days, the most 
popular operating system was the plainly named 
DOS. Alternatives included the Pascal operating 
system, which was considerably more difficult to 
use, and CF/M (Control Program for Micro- 
computers) if you were interested in adding a 
Z80 coprocessor board to your Apple. 

In 1983 Apple developed ProDOS (Profes- 
sional Disk Operating System), which allowed for 
a wider variety of connected devices and much 
larger storage capacity. Then, soon after releas- 
ing the GS in 1986, Apple came up with ProDOS 
16 and renamed the old software ProDOS 8. 
ProDOS 16 was a 16-bit operating system 
written specifically for the Apple Il<;s, yet it also G> 
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remained compatible with 8-bit ProDOS. 

In 1988 Apple released a considerable 
enhancement to ProDOS 16 called 
GS/OS version 3.2, a robust operating 
system lhai takes full advantage of the 
machine's power. Another difference is 
that while ProDOS 8 was written to be 
compact, GS/OS was written to be highly 
modular. That is, it's designed so that 
you need to install only the parts you're 
going to use. 

"I*his feature saves memory and makes 
the system much faster for most users. 
On the other hand, it also makes 
installing and using the operating system 
more complicated. While ProDOS 8 
needs only one file, GS/OS disks may 
contain well over 100 files. 

Modularity allows for easy updating — 
adding improvements or correcting bugs 
— without reinstalling the complete 
system. A modular operating system also 
lets third-party software developers add 
features to the system. 

For example, Seven Hills and Vitesse 
have written printer "drivers" (software 
that facilitates communication between 
ynur tompiiier and its peripherals) 
for non-Apple models, and other com- 
panies may soon be releasing drivers lor 
non-Apple CD-ROM drives and tape- 
backup units. 

Is there any leeway here,' If you have a 
He or Ik, you must use ProDOS 8. If you 
have a GS, you may use either PmDOS 8 
or GS/OS. In addition to formatting 
drives before shipment (as discussed in 
last month's feature, "Off the Beaten 
Track," p. 88), many vendors, including 
Chinook and CMS Peripherals, will 
also install the proper operating system 
on request. 

If the vendor is willing to do the work 
of installing the operating system for 
you, that'll save you a considerable 
amount of time. Quality Computers 
takes another tack: Its Q-Drive automat- 
ically installs ProDOS 8 on Apple lies 
and GS/OS on OSes when you boot it the 
first time. 

PLUGGING IT IN 

Installing ProDOS 8 on your Apple He 
or He's hard drive is easy. All you need is 



"Every Apple II 
and Mac computer 

requires 
system software 
to save your 
data or load a 
program." 

a reliable copy program, such as the 
Apple II System Utilities that came 
with your machine or a third-party 
product like Copy II Plus, Easy Drive, 
or the CatDoctor module from ProSel. 

Simply follow the prompts and menus 
to copy the file named ProDOS from 
your ProDOS system disk that came with 



Mac Notes 

On the Macintosh, the operating 
system is generally referred to by its 
version number [System 6.0, 7, for 
instsnce, or the soon-to-be-released 
System 7.D], and is similar in many 
ways to US/US. 

Installing Macintosh system soft- 
ware is easy: 

1. First, find your System Tools disk. 

2. If your computer is off. turn it on. If 
your computer is on, select Restart 
under the Special option on the Finder 
screen's pull-down menu. 

3. Now. insert the System Tools disk 
into the disk drive so that you boot 
from the floppy. If the computer ejects 
your floppy, reinsert it, but not force- 
fully. CYou won't be able to install the 
system software if you boot from your 
hard drive.] 

4. When you see the desktop, double- 
click on Installer. The software will 
determine which machine you have and 
the name of your hard drive. If you 
agree, indicate that you want to 
continue with the installation of the 
system software. 

5. When the system software finishes 
copying to your hard drive, restart 
your computer. Simple! 



your computer (or any application disk 
that contains the ProDOS 1 lie) to your 
hard drive. 

Although it isn't strictly necessary 
for the operating system, it's generally 
a good idea to copy BASIC. SYSTEM 
to the hard drive as well. The BASIC 
SYSTEM file acts as a go-between for 
BASIC programs and ProDOS. You'll 
need it if any of your programs are 
written in BASIC; your machine- 
language and assembly-language 
programs will use ProDOS directly, 
however. 

Note also that if you've partitioned 
your drive into two volumes, make sure 
you copy these files only to the first 
volume — system software is necessary 
only on the boot volume or drive. 
Putting it on both wastes space and may 
incur other problems. 

IT you update the system on one 
volume and not the other, for instance, 
your machine may boot the older 
version, the one you don't want. 

Now when you reboot, the operating 
system will be active. You can tell the 
current version of ProDOS by watching 
the screen as your system boots: The 
version number will Hash on screen for a 
moment. 

If you have a GS, you'll probably want 
to install the GS/OS operating system, 
because of its many advantages over 
ProDOS 8. (Of course, you can still use 
your ProDOS 8 programs from GS/OS.) 

Things are a little trickier if you have 
a SCSI haul drive connected to an Apple 
High-Speed SCSI card (small computer 
systems hilrrfiice ■ — a type of standard elec- 
tronics protocol — see part 2. "The SCSI 
Side of Life," February 1991, p. 47, for 
more information). 

You're facing a problem with the 
system tlisk even before you try to install 
the operating-system software on your 
hard drive: You need to install a SCSI 
driver in your system file before you can 
access a SCSI drive via an Apple card. 

If you Ixxx the GS/OS system disk as is, 
you'll get an error message and won't Ix* 
able to access the hard drive once you 
reach the Under. (If you have a third- 
party SCSI card such as the CMS model 
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or CV Technologies' RamFast, GS/OS will 
recognize it as a floppy drive, oddly 
enough, not as a SCSI hard drive: The 
firmware on these cards gets around 
GS/OS' problem of SCSI nonrecognition 
by using a standard GS/OS floppy-disk 
driver to access the SCSI drive.) 

So the first step — before you install 
GS/OS on your hard disk — is to add 
SCSI drivers to die original operating 
system. (Note that if your hard drive is 
non-SCSI, the procedure's simpler — 
skip steps 3, 4, 5, and 6 outlined below.) 
You'll be deleting the tutorial file and 
certain other nonessential modules to do 
that, but there's no way around it. Here's 
a rundown: 

1. Don't use your original disks — 
make copies. Use the Finder, ProSel 16, 
or some other program capable of copy- 
ing GS/OS files to duplicate your system 
disk and the System Tools disk that came 
with your computer. Store your originals 
in a safe place. 

2. Boot from your copy of the system 
disk. Press Open apple/Control/Escape, 
select Control Panel from the menu, and 
press Return. Now select Slots and press 
Return. Highlight Startup Slot and use 
the left- or right-arrow key to cycle 
through the slots until you come to one 
in which your 3.5-inch drive is installed 
(usually 5). Exit the Control Panel, insert 
your copy of the system disk into the 3.5- 
inch drive, and press Control/Open 
apple/Reset to boot your computer. 

3. Ignore the error message. When you 
see "SCSI device requires a driver. Please 
install SCSI driver on boot disk and 
reboot system," press Return. 

4. Run the Installer program. Insert 
your copy of the System Tools disk and 
double-click on Installer, Move through 
the list of drivers and installation options 
to the left of your screen until you find 
SCSI Hard Dish, and highlight it. 

5. Install the SCSI hard-disk driver 
from the System Tools disk onto the 
system disk. If you have two drives, 



"Installing the 
operating sytem 
on your hard drive 
lets you boot your 

computer fast 
without inserting 
any disks." 

insert your copy of the system disk into 
the other drive and click on the Drive 
button to select it. If you have only one 
3.5-inch drive, click on the Drive button 
until System-Tools shows at the top of the 
window. Press the eject button on the 
disk drive; then insert your copy of the 
system disk and select install. This 
process will copy the SCSI drivers from 
the System Tools disk to your copy of the 
operating system. 

Note that if you have a UniDisk, 
there's one precaution you must take 
when switching disks. When you high- 
light Syslem.Took and eject the disk, don't 
insert your system disk right away. Click 
on the Lhive button first so that you cycle 
through your drives one time without a 
disk in the drive. {The light will flicker 
for a second.) Otherwise you'll get an 
error message when you select Install. 
GS/OS has trouble telling when a disk 
has been ejected from a UniDisk if the 



PRODUCT 
INFORMATION 

Copy II Plus 

Central Point Software 

1 5220 NW Greenbriar Parkway #200 

Beaver-ton, OR 97006 

(5031 690-8090 

$39.86 

EasyOriue 

Quality Computers 
20222 E. Nine Mile Road 
Box 666 

St. Clair Shores. Ml 48080 
(313) 774-7200 
$39.95 

ProSel 

Charlie's Apple Seeds 
90B1 Hedley Place 
San Diego. CA 92126 
(619) 566-1297 
S40 [Bl, $89.95 t16) 



correct driver isn't installed. After you 
add the SCSI drivers to your system soft- 
ware, (olli >w the same | >r< >i rehire in inslull 

the UniDisk driver. 

Now you're ready to copy your system 
software, complete with SCSI drivers, to 
your ha id disk. Follow these steps: 

6. Reboot your computer with the your 
copy of the system disk in the drive. 

This time, you shouldn't get the message 
about installing the SCSI device driver. 
Once you're in the Finder, you should see 
icons of all your drives, including your 
SCSI hard drive. If you don't see its 
name and icon, make sure it's turned on 
before you boot and check to see that the 
connections are tight. 

7. Run the Installer program. Insert the 
System Tools disk and click on Installer. 
From the list to the left of the screen 
select either Latest System Files f/Vo Finder) 
or latest System Files. Select Latest System 
Files (No Finder) only if you've already 
installed a program launcher such as 
EasyDrive or ProSel. Most likely, you'll 
want to select Latest System Files so that 
you have access to the Finder. Make sure 
the name of" die first volume of your hard 
drive appears near the top of the window 
beside Disk to Update. If not, click on the 
Disk button until you select the correct 
volume, (As with Pro DOS, you need to 
install GS/OS on only one volume. Note- 
also that when you copy an application 
program to your hard drive in die future, 
don't copy the operating-system files or 
BASIC. SYSTEM from it — they're 

■ litem l\ on vour drive. ) 

8. Install the operating system on your 
hard drive. Click on the Install button 
and wait while your system software is 
copied automatically to your hatd drive, 
along with drivers for die Apple 3.5-inch 
disk drive and the ImageWritcr printer. 

9. Check the list of optional drivers. If 

you have an Epson printer, a 5.25-inch 
drive, or other peripherals, you may 
want to highlight and install their drivers 
at this time. (You can do it directly from 
System Tools right now; if you wait, you'll O 
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have to install them on your system disk, 
starting from step 1. first.) 

10. Tell your system to use your SCSI 
hard disk as the boot drive. Access the 
Control Panel and change the Startup 
Slnl to Scan. You can now boot your 
compute]- from your SCSI hard drive. 

AN ONGOING PROCESS 

Apple Computer has maintained a 
strong tradition of offering continual 
improvi'iiK'itis in iis system software lor 
both the Apple II and Macintosh lines. 

If you need a new revision of the 
system software, you can obtain free 
copies from most local Apple Computer 
dealers. Yon supply only the disks: 
ProDOS 8 version 1.9 requires one 5. 25- 
inch disk, GS/OS version 5.0.4 requires 
two 3.5-inch disks, and Macintosh system 
soli ware such as CO. 7 requires four 3.5- 
inch disks. 



"Modularity allows 
for easy updating 
— adding improve- 
ments, correcting 
bugs — without 
reinstalling the 
whole system." 

You can also download the most 
i unci ii svsicm m >l'i\v;iiv lioin ck'< I rutin 
services such as CompuServe, GEnie, 
and America Online. If you want the 
accompanying documentation, you'll 
have to purchase the manuals and system 
disks from your dealer. 

Updates may come from Apple 
Computer as often as once a year. Check 
with your local dealer or favorite on-line 
service periodically to make sure you 



have the most recent version of the 
operating system, so that you can access 
all the features of the laiest hardware and 
software on the market, □ 
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WHERE HE rEACJtES COURSES IN INS mrcnoNAL 
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TMS Peripherals offers a complete 
line of SCSI hard drives for Apple 
Computers, from 40MB's to 2 10MB" t, 
at incredible savings! But we're not just 
Liboijt great prices, we're about excellent 
service too! Each of our drives comes 
with a 30 Day Money Back Guarantee, 
2 Year Full Warranty. International 
Auto-Switching Power Supply, 
Selectable Pushbutton SCSI ID Switch. 
2 SCSI Pons (allowing Daisy Chaining). 
Shielded Power Supply. VCA 
Mechanism, .ill necessary hardware. 
Toll-Free Tech Support and our 
cnthusiam for each of our products. 

Also, for your convenience, our 
products ship Federal Express and we're 
open 8am-IOpnt (EDT> 7 days a week, 
visa. Master Card, American Express, 
C.O.D.'s and P.O.'s accepted. 
•All prices subject to change. 



TMS Pro E45 RvmovotK* Dihv* now only $509" 

20m* wk lime, cum cam J72 each 

Pml(]S 12mv W*9» 

TMS Pro Seu&i Onvoi' 

Pm40 12m* 
Pro SO M0 I2m> 
Pn 130 705 \0m 

Prolyl B45 Wm\ 
Pro 210 955 hi,,, 

cv technology' 

CV I ■■ . ■ i . ! ■ OS Mctnury Bowd. *M 
CV TMhrwlog^GS-Mcrnory timid. 

with 4 mrg\ mvUillcd, S329 
RAMChtpv 234k I00n.-Hwr.of Hi. US 
1MB iril>nt(i«tarXl.tM 
CV Technologic* KamKA ST/SCSI »lth 25fik RAM. 
S174 (only SIM when purchatcil with ■ <irt*e!) 

Hp " Technology" 
/IKTirntiS. MhhJcI 1 S<W, K MH; 

Kk Cache memory. SI «V 
ZIPChipGS Plus. Moth I IMS. 8 MHz 

I bk CxIk memory. DMA Compntibhv S239 
/IKiSX. Model IftOO, K MK'VInk Cache mnriury. 

DMA CompttiNc. Vict Upyradcablc, J2ft<J 

1.600. 626. MEGS 

23)23 SW 58lh Avenue 
BOCO Raton, Florida 33428-2036 
407.482.3821 • FAX; 407 .451. 9635 
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Hard Disk for Ilgs, He, Mac 

30% Smaller than the Floppy Drive 

•Half Shell 40MB-S489 120MB(19ms)-$789 

• A-Hive Jr-hard disk(small) 7j"X?.rx2.2" 

• A-Hive-hard disk(expandable) 9.9"X<».6"X4.3" 
40MB-S4X9 65MB-S549 100MB-S625 2OOMB-SI039 



J 



complete wl Apple Hi Speed SCSI Card 
add $79 for RamFasi Card 
• Cartridge Drive -44MB per cartridge sr>i9 
•Tape Subsystem for Apple Ilgs, lie, Mac 

Mac LC-Half Shell Hard Drive 

120MB $689 external small size i.4"x5.5V7.5" 

A-Hive (5.25") & A-Hive Jr. (3.5") 

™°disk enclosure- 30watts- $1 19 65 watts- $169 

TULIN CORPORATION 

2 1 56H OToolc Avenue Tel: 408-432-9025 

San Jose, CA 95131 Fax: 408-943-0782 

Apple is .i registered trademark of Apple Cum pule r, Ine. 
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IT PAYS TO BE 

ORG AIM IZ 







o doubt about it — 
a hard-disk drive 
represents no small 
investment of your 
hard-earned cash. 
Getting more for 
your money isn't just a matter of careful bargain 
hunting, t bough. Once you take that hard drive 
home, making your venture pay off may depend 
on how well you understand the way Pro DOS or 
GS/OS — your computer's operating system, or 
system software — organizes your program and 
data files on disk. If you ignore the system soft- 
ware's ftieranhkal fik structure (HFS), you'll use only 
a fraction of your hard disk's storage capacity. 

If you've installed GS/OS on your hard drive 
(see "The Wizard of OS," April 1991, p. 53, for 
details) and used the Finder to examine the con- 
tents of your disk, you've probably noticed a 
number ofiile-folder icons on screen. (Or if 
you're familiar with the Macintosh, you know- 
that machine's operating system is similar in 

form and &HKQ9& §ee "Family Tie§; A Striking 

Resemblance in System Software," February 



Don't let your hard 
drive's speed and 
convenience go to 
waste — follow your 
operating system's 
own file structure 
to manage your 
data effectively 
and efficiently. 



By Gary R, Morrison 
and Walker Archer 



1991, p. 52.) So the HFS concept isn't new, really 
— it's analogous to an older method of organi- 
zation that's quite familiar to all of us. After all, 
you wouldn't stuff papers randomly into a file 
drawer. You'd sort them first — alphabetically, or 
by topic — in separate folders so that you could 
find them easily again. GS/OS uses this 
metaphor to illustrate its organizational system. 
(ProDOS" system is similar; ProDOS files are 
grouped under subdirectory names instead of 
File-folder icons.) Just as a file cabinet can 
contain several foldere organized by topic, a hard 
drive can store information in subdirectories 
(ProDOS) or folders (GS/OS) containing similar 
files grouped together. 

A PATH TO YOUR DOOR 

GS/OS and ProDOS disks, both floppy and 
hard, are also known as volum£s. I f you've sub- 
divided your hard drive, each partition is a 
separate volume, as well. When you format a 
disk, you give it a name. Each volume is identi- 
fied by a beginning slash = /APPLEWORKS, 

/DICT, /PA] NX for example. If you don't choose Or 
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a name, most drive-formatting progr 
will assign one as a default. For instance, 
the GS/OS Advanced Disk Utilities will 
assign the name /UNTITLED 1 to the 
first partition of any drive for which yon 
neglect to specify a name. (See part 3, 
"Oiftlte Beaten Track," March 1991, p. 88, 




for more 
on formatting 
and paititioning.) 
When yon format 
a disk, the operating system also sets 
aside an area on the disk lor the vol- 
ume's directory — a listing of names and 



<i/fs oi files Mured < hi dUk. ( .S ( )S ;m< I 
ProDOS store data on any disk according 
to a filename thai is al least one letter 
long and can have as many as IS letters, 
numbers, or periods (just as long as it 
sians wiih a letter). II you've ever created 
a new file with AppleWorks, for instance. 



Getting Around in GS/OS 



/SYSTEM. DISK 



PRO DOS 



BASIC. LAUNCHER 
BASIC, SYSTEM 



Similar to B-bit ProDOS (P8 below) only in that it's the first file executed when you boot GS/OS. Unlike 
ProDOS B, this file is only a small part of the operating system — it merely starts things off. 

Used by the Finder to launch ProDOS 8 BAS or BIN files from GS/OS. 

Run to access the Applesoft BASIC interpreter. Contains only a small part of the language; the rest 
resides in ROM [read-only memory). Primary function is to provide a file I/O (input/ouptput) interface 
between ProDOS and BASIC. Without this file in memory you can't use file I/O commands such as 
CATALOG and OPEN. 



/SYSTEM .DISK/SYSTEM 



5TART.GS.QS 

GS.OS 

GS.OS.DEV 



error. msg 

expressload 

stABT 



PS 



Contain the primary routines GS/OS uses. START GS.OS is second part of GS/OS bootstrap 
process; called directly by PRODOS file, Vbu can launch STAPH". GS.OS directly from ProDOS 8 to get 
into GS/OS (not recommended!. When GS/OS boots it assumes the computer is either being reset 
or powered on; if any interrupt processes are still installed when GS/OS starts up, the result 
could be a crash with dire consequences. 

Contains GS/OS error messages. 

Contains additional routines for fast loading of disk files. 

Finder program Whirl GS/Ug sEaFEs Up\ IE leaks fBF m) gl&EyBi [L5B70§ sysEeffl fil§) pPOejPim flimgd 
START in this subdirectory. If it finds one it will automatically launch it at boot time. 

ProDOS 8 PRODOS file: launches ProDOS B applications. 



/ SYSTEM. DiSK/SYSTEM/FSTS/ Contains file system translators. GS/OS can't perform lower-level operating-system 
tasks, such am reading from and writing to disks itself. Instead it looks for driver and FST programs to do the work for it. 
GS/OS includes an FST that can read and write ProDOS disks, as well as one that can input from and output to any device 
that deals with data character fay character, such as a printer or modem. A GS running GS/OS could write to or rend 
disks for any operating system, if someone would write a Mac or MS-DOS FST, or send to and receive information from any 
kind of device. An FST that retrieves data from a CD-ROM disc in standard High Sierra format is already available. 



PRO. FST ProDOS file system translator. 

CHAR. FST File system translator for character devices, such as modems and printers. 



/SYSTEM, DISK/SY5TEM/DRI VERS/ Contains drivers for specific devices; takes care of the low-level requests from 
GS/OS, such as reading and writing blacks to and from disk. Drivers describe to GS/OS exactly how to use the particular 
device for which they were written. Modular driver design lets you connect many different kinds of computer equipment to 
GS; any software that makes standard CS/OS calls can use it. 



APPLED1SK3.5 Apple 3. 5-inch disk driver APPLEDISKS.25 Apple 5. 25-inch disk driver 

CONSOLE. DRIVER Text screen end keyboard driver IMAGEWRITER ImageWriter printer driver. 

MODEM GS modem-port dnvec PRINTER GS printer-port driver 

PRINTER. SETUP Default settings for GS/OS print manager. 



/SYSTEM. DISK/SYSTEM.'SYSTEM. SETUP/ Contains hies for initialization (preparing computer for GS/OS) at boot time. 



TOOL. SETUP Loads tools that patch ROM for different GS computers. 

TS2 Tool patches for ROM 01 computers. 

TS3 Tool patches for ROM 03 computers 
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Hard-Disk Drives: Pari 5 



j' on' 11 recall typing in a filename, which 
ProDOS then used to identify the file 
when storing it on the disk drive and 
finding it later when you wanted to load 
it again. 

A pathname is a complete listing of the 
volume name and subdirectories that 



lead to a particular file. Pathnames are 
similar to the directions you might give 
for finding the local post office — left on 
Main Street, two blocks to Second Street, 
then left on Lincoln. If you're using a 
ProDOS -based application such as 
AppleWorks, you may need to type path- 



names during opera! ions such as print- 
ing files to disk or creating a word- 
processor (or spreadsheet or database) 
file from an ASCII file. If you're running 
Ifi-bil programs on your GS, you're 
somewhat more insulated from subdirec- 
tory names and pathnames because of 



RESOURCE. MGR 

SY5 RESOURCES 
C DEV. IN IT 



Contains GS/OS routines for handling new forked file resource format. 
Must be located here or GS/OS will fail to boot. 

Contains resources used by GS/OS tools and desktop-based Control Panel. 

Installs the CDEVs used by desktop control panel (utilities for desktop accessed 
via Control Panel). 



SYSTEM.OISK/SYSTEM/DESK.ACCS/ Contains desk-accessory utilities you access within applications: CDAs (classic desk 
accessaries!, text-based utilities accessed from any program via Open apple/Cnntrol/Escape key sequence; and NDAs (new 
desk accessories), graphics-based utilities accessed only within programs adhering to desktop interlace via Apple menu. 



CTLPANEL.NDA 



Allows bccbss to Control Panel CDEVs. 



/SYSTEM. DISK/SYSTEM TOOLS/ Contains disk-based tool sets In addition to CS ROM tool sets; used to program pull- 

down menus and windows. With code to produce windows and menus provided by Apple, developers can utilize a standard user 
interface without writing it themselves. 



T00LD14 


Window-manager tool. 


TOOLOIS 


Menu-manager tool. 


T0OL01E 


Control -manager tool 


TOOL018 


QuickDraw auxiliary tool. 


TO0L01S 


Print-manager tool, 


TOOLG20 


Line-edit tool. 


TQOL021 


Dialog -manager tool. 


TO0L022 


Scrap-manager tool. 


TOOL023 


Standard-file tool. 


T00LD25 


Note-synthesizer tool, 


TODL026 


Note-sequencer tool. 


T00L027 


Font -manager tool. 


TG0L028 


List-manager tool. 


TOOL034 


Text-edit tool. 



/SYSTEM.DI5K/SY5TEM/CDEVS/ 



Contains Control Panel devices for standard GS features; used by CTLPANEL.NDA to 
provide graphics interface to Control Panel. 



ALPHABET Sets language for display. 

GENERAL Sets general system features. 

MODEM Sets mod em- port parameters, 

MOUSE Sets mouBe parameters. 

"AM Sets RAM-disk and disk-cache sizes. 

SOUND Sets volume and pitch parameters. 

COEV.OATA List of Control Panel parameters. 



DIRECTCONNECT Selects direct-connect printers, 

KEYBOARD Sets keyboard parameters. 

MONITOR Sets monitor parameters such as colors. 

PRINTER Sets printer-port parameters. 

SLOTS Sets slot parameters. 

TIME Sets internal clock. 



/SYSTEM. DISK/SYSTEM/FONTS/ 


Contains all system fonts available when using desktop-based programs. 


NNN.10 

FASTFONT 

FONT.LISTS 


Example: NNN is name of font family; number is point size. 

Contains routines to speed up normal text drawing on machines with more than 51 2K of FtAM. 
List maintained by GS/OS at boot time; lets fonts load into memory fast. 


/SYSTEM. DISK/ICONS/ 


Contains all icons used by Finder. 


FINDER. ICONS 
FINDER. ICONS X 
FTYPE.MAtN 
FTYPE. MAIN. AUK 


Minimum set of FindBr icons. 

Additional Finder icons when system has more than 512K of RAM. 
Minimum set of filetype names used by Finder 

Additional filetype names used by Finder when system has more than 51 2K of RAM. 


/SYSTEM. Dl SK/AP P L ETA L K/ 


Contains no files currently; can contain files to let GS/OS use AppleTalk network, 
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the system's simple mouse-controlled 
iconic interface — with much more 
pointing-and-clicking than typing — but 
you may still need to be aware of path- 
names when using a disk- management 
program such as Easy Drive or ProSel. 

Let's look at the GS/OS system disk 
itself, or your hard drive if you've already 
installed GS/OS, to see a good example 
of hierarchical file structure in action. (If 
you compare the GS/OS files with the 
Pro DOS system disk, you'll be amazed at 
the difference: Pro DOS consists simply of 
the files ProDOS and BASIC. SYSTEM.) 

Figure 1 shows the GS/OS system 
disk's main volume directory and sub- 
directories. (See the accompanying side- 




bar, "Get- 
ting Around 
in GS/OS.") Apple 
could have designed 
the operating system with all files in the 
System subdirectory. Imagine how con- 
fusing your drive would be with all the 
font files and desk-accessory files, for 
instance, grouped together. By placing all 
fonts in one subdirectory and desk acces- 
sories in another, you* can easily add or 
delete files of each kind without search- 
ing through a long listing of all types of 
system files. 

Note that the full pathname for the 
Start file on the system disk is /System 
.Disk/System/Start. Because /System. Disk 



/System. Disk 



_Pn>DOS 

System 



Start. GS, OS 
GS.OS 
Error. Msg 
FSTS 

I 



_Pro.FST 

Char. Fat 

Ex press Load 
Drivers 

I AppleDi3k3.5 

AppleDiskB.29 
I mage Writer 

System. Set up 

i Tool. Setup 

TSE 
TS3 

Resource. Mgr 
System . Resources 
CDeu.lnit 

Oesk.Accaa 

1 Ct (Panel. N DA 

Start 
Tools 



Tool014 



Tool015 
T00IDI6 
ToolOia 



CDevs 

i 



General 



Fonts 

i 



PS 

loons 

i 



AppleTalk 
BASIC. Launcher 



BASIC. SYSTEM 



Keyboard 

Modem 

Monitor 

Courier. 10 

Courier. 12 
Geneva. 10 
Times. 10 



Finder. Icons 
Flnder.lcons.X 
FType.Aux 
Ftype.Main 



Figure 1. GS/OS system-disk file structure [partial listing). 



is the first name in the path and begins 
with a slash, you can identify it as the 
name of the volume directory. From the 
volume directory, you enter the System 
subdirectory; lastly you see the name of 
a particular file, Start. Similarly, the full 
pathname for the 1 0-point Times font is 
/System. Disk/System/Fonts/Timcs. 10. 
Each pair of names (remember, subdirec- 
tories follow all filename rules) is separ- 
ated by a slash. Each time you open a 
folder with the Finder, you add a sub- 
directory's name to the pathname. 

As you can see, those "directions" can 
get pretty lengthy. A prefix is a way of 
getting around typing in a file's full path- 
name. It's similar to a prefix in the 
phone system. In New Hampshire, for 
example, the area code is set to 603, so 
that you don't need to enter 603 before 
dialing another New Hampshire number. 

Similarly, you can set a prefix to 
represent a partial pathname, such as 
/System. Disk/System/, making it easier to 
access files on disk. How so? When you 
use a hierarchical file system such as 
ProDOS or GS/OS, you use only one 
group of files at a time. That is, you may 
be working currently on the files in the 
/System. Disk subdirectory, perhaps in the 
/System. Disk/System subdirectory, or 
even in the /System.Disk/Sy stem/Drivers 
subdirectory. The active pathname is 
called a prefix because the operating 
system assumes automatically that part of 
the pathname is at the beginning of any 
filename you type. 

Under ProDOS, you can tell what the 
active prefix is by typing PREFIX at the 
BASIC prompt, or you can set die prefix 
yourself — to /Pathname, say — by 
typing PREFIX /PATHNAME. When 
you boot your Apple II under GS/OS 
or ProDOS, the operating system uses 
the pathname of the boot disk as the 
current prefix. 

If you're using a GS and type CATA- 
LOG at the BASIC prompt after you 
boot from the system disk, you'll see this 
short listing: 

BASIC. LAUNCHER 

PRODOS 

APPLETALK 

ICONS 

SYSTEM 

BASIC. SYSTEM 
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/System. Disk/System 
Start.GS.DS 
GS.OS 
Error.Msg 
FSTS 

Ex press La ad 

System, Setup 

Stare 

Tools 

CDevs 

Fonts 

pa 



Figure 2. Files in System directory. 

To see the longer listing in Figure 
2, for example, first type PREFIX 
/SYSTEM. DISK/SYSTEM to set your 
active prefix to that subdirectory. To see 
a list of fonts, make the path to the Fonts 
file your active prefix by typing PREFIX 
/SYSTEM . 0ISK/SYSTEM/FONTS, then 
CATALOG. 

You can use the prefix more liberally in 
GS/OS, compared with its limited role in 
ProDOS, but you can't control prefixes 
from BASIC as you can in ProDOS. 
GS/OS refers to as many as 33 different 
pathnames by a numeric shorthand: 
Each is tagged with a number from zero 
lo 32, or the asterisk character. The 
asterisk always refers to the pathname of 
the boot disk: /System. Disk/System if you 
boot from a floppy, perhaps /Harddisk 
/System if you boot from your hard drive. 
Prefix /0 is the default prefix, like the 
single active pathname prefix in 
ProDOS. Prefixes /l and /9 identify the 
pathname of the current application, and 
certain others are reserved, as well. So it's 
best not to mess with prefix numbers, 
which you can't do from BASIC anyway. 
(You'd have to use the GS/OS machine- 
language interface.) 

You can't follow it from BASIC, but 
GS/OS also keeps track of the various 
devices available — such as hard, floppy, 
and CD-ROM drives — by assigning 
each a number when GS/OS is booted. 
You can find the device number of any 
drive on the Where page of the Icon Info 
window in GS/OS: Just highlight a disk 
or file in the Finder and press Open 
apple-I. You can also see the full path- 
name of any file, with subdirectory 
names separated by colons. 

THE OUTER LIMITS 

So just how does HFS protect your 
investment in mass storage? 
Initially, your system software sets aside 



enough space to store information for 

only ">l lilcnaiiH-s <u Mibdii'crlorv nanu s. 

This area, a subdirectory in itself, is 
usually called the volume directory, or mot 
directory. As a result, if you have a 20- 
megabyte hard drive and store 5 1 Apple- 
Works word- processing files, you'll "fill" 
the drive (even if each file is only one 
page long) — but not because all the 
space on the hard drive is gone. Your 
hard disk is full only because you've 
taken up all the space the operating 
system has allowed for filenames. 

Fortunately, HFS and its subdirectory 
scheme provide a way to use all the space 
on your drive. Unlike a volume, a sub- 
directory tan hold an unlimited number 
of filenames or additional subdirectories, 
subject only to the maximum total storage 
capacity of your hard disk. (And you can 
even create one or more subdirectories in 
the volume directory to go beyond its 51- 
file limit.) You'll then be storing your files 
in subdirectories (ProDOS) or folders 
(GS/OS) instead of the volume directory. 

For example, you might use subdirec- 
tories to separate different kinds of pro- 
grams on your hard drive: One might be 
GAMES, while another might be named 
BUSINESS. You might also use separate 
subdirectories to organize data files pro- 
duced by different programs. It might be 
a good idea to keep correspondence 
created in AppleWorks in a subdirectory 
named AW. LETTERS; within it you 
might have additional subdirectories for 
business, home, and Christmas letters. 

Subdirectories are easy to set up for 
your own program and data files. If 
you're using a ProDOS -based program, 
it probably includes an option like Apple- 
Works' Create Subdirectory under the Oilwr 
Activities menu; in 16-bit GS programs, 
look for an option to create a new folder 
from the Finder. 

Apple's innovative hierarchical file struc- 
ture gives you the means to stay organized 
with very little effort — and helps ensure 
that in terms of speed, convenience, and 
storage capacity, your well-considered 
purchase will soon pay for itself. □ 

Write to Gary Morrison AND Walkkr Archer 
cJoinCider/A+, PeitlRBorocoh, NH 03458. 



TO YOU IT'S 
GEOGRAPHY, TO THEM, 
IT'S A TOTALLY "RAD" 
ALTERNATIVE. 



Getting kids to learn about the 
world is no simple task. The future 
is what happens a moment from now. 
Geography is what lies between 
home and school. The world seems 
relatively small. 

APPLE 1 II SERIES SOFTWARE - 
TP COVER MORE GROUND . 

Introducing easy-to-use 
geography programs that help stimulate 
learning, while stiU entertaining. 




GEOPUZZLE USA, $39.95 . 

Questions, puzzles and data 
make the entire country and its history 
as familiar as jour own backyard. 

GEOQUIZ, $49.95 . 

An absorbing game, dynamic 
educational tool and global travelogue 
all in one. for the Apple* Ugs only. 

DESKTOP GEOGRAPHY FOR 
AN EVER-CHANGING WORLD . 

Simple-to-use products for global 
understanding. Because knowing what's 
where is just as important as knowing 
what's what. 

AT YOUR LOCAL. RETAILER . 
OR CALL I -8QO-255-2789. 




PC Globe, Inc. 

4700Souih McCIinioct Dme, Tempt, Anmia SS2S2 
1602) 730-9000 Faaimilt {602) 9687196 



Software for everywhere. 



L't:^ W.til'i* .n; Tfl.\k:'. 
PC (3kfc V jtjhtK paaafa&K 



Circle 35 on Reader Service Card. 
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